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Abstract
Developing countries, with limited monitoring and auditing capabilities, face significant
tax evasion issues.This study examines the impact of various text message combinations on
promoting tax compliance, particularly in encouraging service providers to submitmonthly
sales tax returns in Khyber Pakhtunkhwa, Pakistan. A randomised controlled trial involved
18,087 service providers and tested three types of SMS reminders. These included a basic
reminder for the due date, a reciprocity message emphasising social responsibility, and a
loss aversion (LA) message highlighting financial penalties and deactivation. Subsequently,
service providers who didn’t file on time received one of three warning messages. These
warnings included a basic alert about potential legal action, financial penalties, and deac-
tivation, as well as a message framing continued non-compliance as an active choice (AC).
Overall, the interventions did not significantly influence tax filing behaviour beyond basic
reminders and warnings. However, compliance improved for early registrants with the LA
reminder and AC warning, and these results were robust to multiple hypothesis testing
corrections. Compliance worsened for recent registrants in all combinations except the
LA reminder and AC warning. These findings suggest that targeted low-cost messages that
convey vague threats can improve tax compliance among certain taxpayer groups.

Keywords: loss aversion; Pakistan; SMS reminders; tax compliance

Introduction
There has been significant research in the last two decades on the factors that con-
tribute to tax evasion and compliance; partly motivated by increased policy interest to
motivate organisations to pay their taxes (Aaron and Slemrod, 2004; Slemrod, 2019).
Developing countries face significant tax evasion, limiting their capacity to offer public
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goods and services (Besley and Persson, 2014). A considerable portion of tax revenue
comes from consumption and sales taxes, but large-scale informality can keep revenue
collected from these sources low.

When tax authorities have to depend on voluntary registration and self-reported
information, dealing with tax evasion becomes especially challenging. This is because
individuals involved in large informal economies have a strong motive to avoid reg-
istering and reporting their income (Allingham and Sandmo, 1972; Slemrod and
Yitzhaki, 2002; Sandmo, 2005). Policymakers and scholars have shown an increas-
ing interest in examining the potential impact of low-cost reminders to ensure tax
compliance even in situations where the ability to monitor and audit taxpayers is
limited (Slemrod, 2007; Luttmer and Singhal, 2014). Traditionally, the approach to
improving tax compliance has been to increase the economic incentives to file by
enhancing the likelihood of detection and the associated penalties. However, results
are mixed and rely on taxpayer beliefs about probability of detection (Slemrod
et al., 2001). Recent findings suggest messages that highlight non-specific probabil-
ities of audit and penalties can be as effective as specific messages, likely they force
recipients to ‘fill-in-the-blanks’ with the most probable consequences (Floyd et al.,
2022; Holz et al., 2023). Further, measures that rely on punitive measures ignore
intrinsic motivation for compliance, such as reciprocal altruism (Levi, 1989; Frey,
1997).

This study explores if text message interventions can promote tax compliance in
the context of sales tax on services in the province of Khyber Pakhtunkhwa, Pakistan.
The status quo setting is unique in that service providers registered with the provin-
cial tax authority have been receiving at least one but not more than two text messages
from the tax authority each month since 2019. The first is a reminder message sent
out to all service providers, reminding them to file their monthly sales tax returns
before the monthly due date. The second is a warning message: an additional mes-
sage sent out to those who have not filed tax returns by the due date, warning them
against potential legal action. In this study, we randomly allocate all 18,087 regis-
tered service providers to either continue to receive the status quo reminder and
warning messages; to receive no messages at all; or to receive a combination of sta-
tus quo and two additional types of reminder and warning messages. This resulted
in a total of 10 arms in a 3 × 3 factorial design, plus one group receiving no
messages.

We introduced two new reminder messages: a ‘reciprocity’ message that evokes a
sense of social responsibility and relies on moral suasion; and a ‘loss aversion’ message
that emphasised potential financial penalties and deactivation in the case of non-
compliance. The two new warning messages consist of a loss aversion (LA) message
highlighting financial penalties and deactivation and an ‘active choice’ message that
framed continued non-compliance as a deliberate choice with legal consequences,
rather than an omission or oversight on the part of the service provider. Registered
taxpayers were randomly allocated to these arms in June 2022 and remained in the allo-
cated group till November 2022, while one group of service providers did not receive
any SMS message from the tax authority at all.

We track the filing patterns of study participants for the study months and find that
the interventions did not have a significant, sustained effect on filing behaviour over
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the status quo messaging on average: none of the message combinations improved the
likelihood of filing tax returns significantly or in a sustained manner, nor did they
change the average amount of tax filed over the study period. Conversely, we also
observe no deterioration in compliance amongst the group that did not receive any
reminder or warning messages over six months of the study, suggesting the average
impact of all SMS text messages was minimal. All our results are robust to the inclu-
sion of length of time the service provider has been registered with the tax authority,
the type of entity, and sector and region fixed effects.

Subgroup analysis revealed interesting heterogeneity suggesting that the impact
may be different by types of taxpayers. In particular, we construct three proxies for
the likelihood of compliance, or ‘receptiveness’ of taxpayers to messages from the tax
authority: (i) whether the service provider is an early registrant and has been registered
with the tax authority for at least the sample median of 30months; (ii) whether the ser-
vice provider is a corporate entity and (iii) whether the registered service provider filed
an amount more than the sample median in the year prior to the study. We find that
the likelihood of filing compliance, in terms of returns, is better for all treatment mes-
sage groups, including the no-SMS group, compared to the status quo group among
early registrants. Among those who registered early, the LA reminder and AC warn-
ing combination was particularly effective in improving filing rates over the status quo
message group. Conversely, among those who had registered recently, all new SMS and
the no SMS groups worsen the likelihood of filing tax, except among the LA and AC
group, where compliance is statistically not different from the baseline (BM) group
compliance. The LA reminder and AC warning pairing is effective among large tax-
payers as well: the probability of filing among this sub-sample is statistically higher for
this pairing compared to the status quo messages. However, participants who file posi-
tive returns are a relatively small sub-sample of the study sample, and the results of this
subgroup analysis do not survive multiple hypothesis testing. Therefore, we interpret
these results with caution. Finally, filing behaviour among the small sample of enti-
ties that are corporations is not significantly different from non-corporations in the
treatment groups.

Our study contributes to the growing experimental literature that investigates if tax
compliance can be improved via appealing to moral suasion or tax morale, (Dwenger
et al., 2016;Hallsworth et al., 2017;DeNeve et al., 2021; Bergolo et al., 2023), deterrence
(Kettle et al., 2016; Alzate, 2022) and vague threats of penalties (Floyd et al., 2022). The
study also adds to literature fromother developing countries that study other cost effec-
tive methods of reaching out to taxpayers via email and SMS (e.g., Pomeranz (2015);
Brockmeyer et al. (2019); Antinyan et al. (2020); Castro et al. (2022).The results are, on
average, in linewith literature that finds that soft nudges in the formofmailedmessages
or marketing campaigns with no in-person follow-up can have little or no sustained
impacts on tax compliance (Blumenthal et al., 2001; Cyan et al., 2017; Brockmeyer
et al., 2019).

Our study adds to literature by testing how low-cost nudges can be used to influence
consistency in tax filing compliance – sales returns have to be filed every month, and
not once a year as is the case with other studies that study filing income, property and
other taxes (see Mascagni (2018); Slemrod (2019); Antinyan and Asatryan (2020) for
a review of literature). A single contact is unlikely to suffice for sustained compliance
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in such settings.1 Changing habitual behaviour in such settings can be difficult. Our
results suggest that soft nudges and reminders can nevertheless be effective if cus-
tomised to recipient type and their tax filing habits. A novel feature of the study context
is taxpayer exposure to periodic messaging from the tax authority. The absence of
significant changes in compliance behaviour when no messages are sent, on average,
suggests that after tax filing requirements have been acknowledged, less frequent mes-
saging may be possible without foregoing tax filers (Koumpias and Martínez-Vázquez,
2019).

Second, the unique factorial design that we employ provides a clean test of the com-
bination of short messaging that can work best. The LA and AC combination exhibits
the most improvement in filing behaviour among early registrants. In a setting where
precedence for implementation of financial penalties, or worse legal action, is rare,
messages that have vaguely defined consequences can be particularly effective. This
is in line with recent findings from a lab experiment on deterring lying (Agranov and
Buyalskaya, 2022) and field experiments on income tax compliance (Wenzel, 2006; Del
Carpio, 2014; Kettle et al., 2016; Floyd et al., 2022).

Third, the study setting is similar to many developing countries – with low compli-
ance, low enforcement and high informality. For Pakistan, in particular, this is the first
field study that examines low-cost interventions to improve tax compliance and has
important policy lessons, both for the local tax authority and the behavioural science
literature.2 The insignificant impacts on average highlight that subtle nudges, even if
they are low cost and easy to implement,maynot alwayswork as intended. For instance,
in contexts where enforcement is lax, these nudges can also undermine compliance
behaviour (Cheesman and Peiffer, 2024). On the other hand, sub-sample analysis indi-
cates that low-cost, impersonalmessages can improve tax filing rates if they are targeted
to receptive taxpayers.

Experimental setting
Pakistan’s tax revenue has consistently remained around 10% of the country’s GDP
(Sattar, 2023), similar to other South Asian countries.3 Indirect taxes form the bulk of
tax collected in the country: sales tax contributed 42% of the tax revenue collected in
the country in 2021–2022 (Government of Pakistan, 2022). Collection of sales tax is

1Most studies focus on a single contact with the taxpayers. One other study, Antinyan et al. (2020) study
high and low frequency reminders and find frequent messages are more effective in prompting individuals
to file property taxes on time. However, they look at the impact of frequent reminders on annual filing of tax
returns, not monthly sales tax returns as in our context.

2Our estimates place the cost at less than 1 USD per respondent in the SMS message group. Two other
quasi-experiments have explored the impact of social norms on tax compliance. Cyan et al. (2017) find that
TV and newspaper ads can impact tax morale and compliance positively. Slemrod (2019) found that public
disclosure programs and public recognition programs in Pakistan led to an increase in tax compliance and
payments among selected taxpayers.

3Tax-GDP ratio was 12, 7.7 and 11.2% in India, Bangladesh and Sri Lanka, respectively, in 2018 (World
Bank, 2020). Indeed, the tax-GDP ratio is typically between 10–20% in low-income countries, compared to
near 40% for high-income countries (Besley and Persson, 2014).

https://doi.org/10.1017/bpp.2024.61 Published online by Cambridge University Press

https://doi.org/10.1017/bpp.2024.61


Behavioural Public Policy 5

fragmented, with sales tax on goods collected at the federal level and services sales tax
administered at the provincial level.

TheKhyber Pakhtunkhwa Revenue Authority (KPRA) was set up in 2013 to admin-
ister sales tax in Pakistan’s third most populous province of nearly 35 million people.4
In 2021–2022, theKPRAcollected PKR30.3 billion (∼USDPPP0.7 billion) in revenue,
five times the amount that was collected in 2013 (KPRA, 2022).5 While the number of
service providers registered with the KPRA has been steadily increasing – from a little
over 8000 in July 2019 to nearly 18,000 in June 2022, compliance has been decreasing
with a little over half of the registered service providers filing their taxes within the
allowable time. Among other initiatives to broaden the tax base, KPRA introduced an
SMS campaign in 2019 to encourage registered service providers to file taxes on time.
Under this scheme, service providers receive a ‘reminder’ text message to file taxes
before the due date of the month and a warning message in the week after the due date
if they fail to file taxes on time.

During the COVID-19 pandemic and the post-pandemic period, KPRA imple-
mented several measures to alleviate the tax burden on service providers. These
included slashing tax rates for multiple services, such as reducing the construction tax
rate to 2% and the consulting tax rate to 5% from15%.Additionally, KPRAoccasionally
extended filing deadlines for late submissions.These amendmentsmay have influenced
future tax filing behaviour by setting a precedent for flexibility in tax compliance.

Service providers registered with KPRA consist of businesses or individ-
uals involved in construction, hospitality, advertisement, beauticians, IT and
telecommunication-based services, automobile sellers and rent-a-car services, and
other services. The status of taxpayers, whether individuals, associations of persons, or
corporations depends on their mode of operation. For instance, consultants who work
as individual service providers are registered as such. However, companies employ-
ing these consultants are registered as corporations due to their incorporation through
legal business entities like the Security and Exchange Commission of Pakistan (SECP).
KPRA sends registration notices to all service providers inKP as soon as they are incor-
porated or registered with the SECP.There is no revenue threshold for registrationwith
KPRA.

Registered service providers are required to file sales tax returns for each month by
the 15th of the subsequent month, but there are no legal or financial repercussions if
returns are filed by the 18th. KPRA claims that the process of filing returns has been
streamlined substantially over the years, possible both online and offline, with online
being more commonly used. The process varies by the type of filing – null filers and
service providers who have at least part of sales tax conducted at source go through
a smaller process. On the other hand, the process for businesses and corporations is
longer, typically managed by tax professionals due to its complexity.

The experiment was conducted July–December 2022 with 18,087 service providers
registered with the KPRA as of 1 June 2022, to affect filing compliance for the period
June–November 2022. We observe that in the same period in the year before, i.e.

4According to the National Census of 2017, see https://kp.gov.pk/page_type/message/page/welcome.
5We use the purchasing power parity conversion rate of USD 44.1: PKR 1 at the start of the experiment,

throughout the paper (https://data.worldbank.org/indicator/PA.NUS.PPP?locations=PK).
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Figure 1. Tax filing frequency June–November 2021. (a) Times filed before monthly due date (b) Times
filed within five months.
Note: The x-axis plots the frequency, or thenumberof times tax returnshavebeen filed in the six-monthperiodbetween
June–November 2021. The number of returns that can be filed range from none (0) to 6 (for all months). The y-axis
reports the proportion of the same that files for a given level of frequency. Panel (a) plots the number of times tax has
been filed ‘on time’, i.e., on or before the 15th of the month. Panel (b) plots the number of times the tax has been filed
post the due date, and within a five-month (∼150 day) window. n = 18,087 in both panels.

June–November 2021, nearly a third of the providers had filed on or before the 15th
of the month at least four out of six months (Figure 1a); and 17.6% had filed on time
every month. However, 40% do not file on time or at all. We further explore these
trends by analysing the timing of tax filing. Specifically, we are able to examine a period
of five months after the due date of each month (15th of the month), and observe
that the percentage of registered taxpayers who do not file at all within five months
after the due date is 28.8% (reduced from 40% for timely filing), while 51.6% of the
sample files for all six months within five months of the due date; and the remainder
files returns for one to five months after the due date but within the 150 day win-
dow (Figure 1b).This suggests thatmany taxpayers file, but they file late, likely lumping
the filing returns for a few months together. Additionally, it is worth noting that 80%
of the taxpayers who do file, are ‘null’ filers, i.e., they file 0 tax returns (see Figure B1 in
the Appendix).6 Among those who filed, the average amount is PKR 104,122 (∼USD
PPP 2361) between June–November 2021 and the median amount is PKR 0. Of those
who file a positive amount, a median amount filed in the period June–November 2021
is PKR 27,761 (∼USD PPP 630).

6A few details are worth noting to understand why a large proportion of filers are null filers. One, pay-
ments in the construction sector – the largest sector in the study sample – are usually taxed by third-party
as withholding tax at source. Many in the construction sector do not file returns on the understanding that
they have already had tax cut ‘at source’. Indeed, 67–69% of the null filers observed for June–November 2022
belong to the construction sector. Second, though there is no official amnesty scheme provided by the KPRA,
legal precedent recognizes that a service provider may not have taxable revenues every month and this has
led to a de-facto practice of focusing on returns being filed, without penalties on possible under-reporting
in the amount filed. Third, the form for filing null tax is shorter and the overall process is quicker. See KPRA
process for null filers: https://kpra.kp.gov.pk/KPRANewsContent/Downloads/UserGuide/How_to_e_File_
Return.pdf. Finally, it is also worth noting a data limitation: we have access to filing behaviour for up to
150 days after the due date for each month. Filers who filed after 150 days are not available in our data.
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One-fifth (21%) of the registered taxpayers as of 1 June 2022, were corporations.
A small proportion (2.7%) of the registered taxpayers were women. More than half
the sample belongs to the construction sector (56%), followed by hospitality (9%) and
transportation and courier services (8%).7 Taxpayers have been registered with KPRA
for an average of 2.7 years, with a quarter of the registered taxpayers having been
registered for four years or more.

Design
Intervention design
Since 2019, the KPRA has sent monthly SMS messages to remind registered taxpayers
that tax returns of the (previous) month are due by the 15th (of current month), and
that they must file before the 18th to avoid penalties. Taxpayers, who did not file by the
18th, received a warning message to file as soon as possible to avoid penalties.8

This experiment tested reminder and warning message texts to test if there are
alternatives to the BM reminders that can improve compliance rates. The content of
the intervention messages is informed by literature, and focuses on leveraging the
power of civic responsibility, threat of penalty and salience of upcoming due dates.
One reminder uses moral suasion to increase tax morale, by highlighting the social
and public good that tax revenue can provide (Dwenger et al., 2016; Hallsworth et al.,
2017; De Neve et al., 2021; Bergolo et al., 2023). It specifically mentions a state-funded
health insurance scheme, illustrating an important social security provided by the KP
government.

The other two messages made the possibility of financial, legal, and other penal-
ties salient. However, instead of specifying the exact extent of the penalty, they were
deliberately vague on this aspect. We do this for two reasons considering the context
where tax evasion is common, and compliance is generally low.One, a harsh deterrence
strategy could have the opposite effect, reducing future voluntary compliance (Hessing
et al., 1992). Second, recent literature has shown that punishment uncertainty can be
more effective in increasing compliance than specific penalties (Floyd et al., 2022). In
contexts with common tax evasion, specifying penalties may prompt evasion strate-
gies. When respondents are uncertain about potential outcomes, they tend to fill in the
blanks and assume likely and realistic enforcement actions.

The messages were restricted to 70 characters in the local language (equivalent
to 150 characters in English). The exact wordings of the short text messages were
designed following capacity building workshops held between August and November
2021. These workshops involved select members of the KPRA who later formed
the behavioural insights unit known as Pakistan Mindlab. During the workshops,

7Theprovincial public procurement authority requires registration with KPRA tomake bids for construc-
tion contracts. This explains why a large proportion of tax filers registered with KPRA are individuals and
firms in the construction industry.The requirement is that the bidder should be registered; it does not require
bidders to file returns (on time or at all).

8These are not hard deadlines – KPRA does not initiate audit or enforcement procedures if taxes are not
filed by the 18th of the month. KPRA officials reveal that the generic rule of thumb is to wait for five to six
months before considering further action.
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participants generated ideas for improving taxpayer compliance, considering factors
like behavioural science principles, feasibility and clarity of messaging. The most
promising ideas were then chosen for further evaluation and ultimately, the inter-
vention design was selected based on feasibility, theoretical grounding and contextual
relevance.9

Thedesign of themessages followed a deliberate strategy of increasing severity from
the reminder to the warning messages. Reminder messages were intended to be firm
yet friendly, offering a gentle nudge towards compliance by highlighting potential legal
consequences. Warning messages, on the other hand, were crafted to be more direct
and impactful.They explicitlymentioned specific fines and additional potential actions
to emphasise the seriousness of non-compliance. This escalation in tone and detail
aimed to heighten the perceived risk for the recipient from non-compliance.

The reminder messages were as follows:

• The control or baseline (BM) message: This status quo reminder message used
content that KPRA had been implementing since the inception of the program
and can be considered to be the message that existed at BM. The message stated:
‘Ensure the payment of sales tax liable by the 15th of [month]. To avoid any legal
trouble/difficulties, file returns before the 18th of the [month]’.

• The equivalent reciprocity (EQ) message: This message used moral suasion, lever-
aging a sense of civic duty: ‘Your tax money is used to bring beneficial programs
like the Sehat card to Pakistanis. Do your civic duty and file your taxes by the 15th’.

• The loss aversion (LA) message: This message made salient the financial and legal
penalties of not filing tax on time: ‘Payment of sales tax is due on the 15th. File now
or risk incremental monetary fines; account deactivation and strict legal action’.

Warning SMS were sent out to all registered service providers who had not paid before
the due date and were as follows:

• The control or baseline (BM) message, with status quo content, stated: ‘According
to KPRA’s record, you have not filed returns for [month]. To avoid any legal
trouble/difficulties, file returns as soon as possible’.

• The loss aversion (LA) warning message had a similar content as the LA reminder
message but also specified the penalty for failing to file: ‘Your continued failure
to file taxes may lead to a penalty of PKR 5000 or more and deactivation of your
account. Please file your taxes immediately’.10

• The active choice (AC) message is informed by recent literature that suggests that
framing non-performance as an AC, rather than omission, can influence individ-
ual repayment rates (Hallsworth et al., 2024). It frames the continued failure to

9While some theoretically sound concepts were explored, limitations in resources and infrastructure
necessitated prioritising feasible options. For instance, the wording of the warning messages was finalised
after collaborative discussions with KPRA on practical realities of enforcement. Additionally, clear and
concise messaging was emphasised to ensure effective communication with the target audience.

10Tax policies stipulate a penalty of Rs 100 per day after the deadline has passed, which can accumulate
to a maximum of PKR. 5000. Collection activities are at the discretion of Assistant and Deputy Collectors.
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Table 1. Structure of treatment and control groups

Warning SMS

Baseline (BM)
Loss aversion
(LA)

Active Choice
(AC)

Reminder
SMS

Baseline
(BM)

Baseline (control)
BM + BM
n = 1808

Treatment 1
BM + LA
n = 1809

Treatment 2
BM + AC
n = 1809

No SMS
n = 1809

Equivalent
Reciprocity
(EQ)

Treatment 3
EQ + BM
n = 1809

Treatment 4
EQ + LA
n = 1809

Treatment 5
EQ + AC
n = 1808

Loss
Aversion
(LA)

Treatment 6
LA + BM
n = 1809

Treatment 7
LA + LA
n = 1809

Treatment 8
LA + AC
n = 1809

Note: The table summarizes groups that registered taxpayers were randomized into. Each group is represented by a
different reminder and warning message. Shortened names of message types are given in parentheses.

file tax as a choice with serious legal repercussions, rather than an oversight by
the recipient: ‘Deemed an oversight till now, your continued failure to pay taxes will
be now treated as a conscious criminal activity by the KP government’.

Messages that appeal to norms andmoral suasionmay bemore effective when com-
bined with deterrence messages (see Alzate (2022) for a review). We test if the new text
messages informed by recent behavioural literature can be effective in improving tax-
payer behaviour over the status quo, basic message combinations. In addition, we test
if specific combinations of text messages can be effective in improving filing behaviour.

The reminder and warning messages were combined using a 3 × 3 factorial design,
resulting in nine distinct reminder and warning message combinations. In addition
to these nine groups, a group of service providers received no messages – neither a
reminder nor a warning message. Table 1 summarises the structure of the intervention
and control groups.

Reminder text messages were sent out to all registered service providers before the
15th of the relevantmonth to remind them to file tax by the 18th of themonth.Warning
messages were sent out the following week to those who had not filed theirmonthly tax
returns. For instance, for June filing, reminder messages were sent out on 14 July 2022;
and warning messages were sent out to those who had not filed taxes by the 18th on
26 July 2022. The exact date on which SMSs were sent out in each month of the study
is provided in Table A1 in the Appendix.

Based on other experiments conducted by the research team in a similar setting,
the cost of an SMS to KPRA is approximately PKR 2. Over a six-month period, we
sent reminder SMS to 16,278 respondents in nine groups, along with warning mes-
sages to those who had not filed by the 18th of each month. In total, each respondent
could receive up to 12 messages (six reminders and six warnings). The total cost of the
SMS intervention was approximately PKR 390,672 (USD 1,975.09), amounting to no
more than PKR 24 (USD 0.12) per respondent. This results in an expected return of
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PKR 3,954 (USD 19.99) per respondent who received the SMS, yielding a favourable
return-to-cost ratio of PKR 165 in tax filed for every PKR 1 spent.11

Ex-ante, given the low cost per respondent; SMS is considered a cost-effective
communication method. A modest increase in filing rates due to the change in SMS
content could generate significant additional revenue. For example, if 1% more of the
16,278 respondents file, we would expect an increase of PKR 638,503 (USD 3,228) in
additional revenue, without any incremental cost to KPRA.12

Sampling
Service providers were randomly and individually selected to be part of one of the 10
groups. Once assigned to a group, each service provider remained in that group for
the entire duration of the study. The treatments were implemented between June and
November 2022. Table 1 provides the number of taxpayers randomly allocated to each
group.

With individual randomization and a large sample size, the study has good bal-
ance on several characteristics across the ten groups (Table 2). Specifically, there is
balance in terms of the gender of registered taxpayers, whether the entity is corpo-
rate or non-corporate, the time since first enrolment with KPRA, the service sector,
and if the service provider is in the provincial capital. In the period from June
to November 2021, on average, study participants filed taxes for three out of six
months. The amount of tax filed, including instances of 0 or null filing, in the con-
trol group is approximately twice the amount in the intervention treatment groups,
but this difference is not statistically significant. In Appendix Table A2, we report the
sub-sample mean for all treatment groups (SMS and no-SMS groups) and find no sig-
nificant differences in the characteristics of the study participants across the various
groups.13

Estimation strategy
Our basic estimating specification is:

yi = 𝛽0 + 𝛽1.T1i + 𝛽2.T2i + 𝛽3.T3i + 𝛽4.T4i + 𝛽5.T5i

+ 𝛽6.T6i + 𝛽7.T7i + 𝛽8.T8iXi + 𝛽9.NoSMSi + 𝜀i
(1)

11Based on 71.2% filing at all (within a 150-day window), and 20% of all filers filing a positive
amount based on the same period in 2021. That is, approximately 14.24% of respondents who received
SMS filed a positive amount in the same period in 2021, with a median filing of PKR 27,761 (USD
140.34).

12This calculation assumes the total number of messages sent, proportion that file a non-zero amount,
and median (non-zero) amount filed remain unchanged, and that the additional revenue is generated solely
from increased filing rates due to the change in message content. A 1% point increase in filers would
mean 163 additional filers. With the same proportion (14.24%) filing a positive amount, this would mean
approximately 23 more non-zero filers.

13There are significant differences in the proportion of withholding agents across the different groups.
However, this sector is small – 5% of the overall sample – and these differences are not substantially signif-
icant. In robustness checks, we demonstrate that our results remain robust even when sector level controls
are included. It is also worth noting that this imbalance may be due to the large number of variables tested
and should be interpreted with caution.
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Table 2. Description of the sample at baseline

(1) (2) (3) (4)
Variable Total Control Treatment (all) p-value

Dummy: Registered taxpayer is male 0.973 0.976 0.973 (0.377)

Dummy: Registered entity is a corporation 0.210 0.214 0.209 (0.642)

Years since enrolled with KPRA 2.733 2.712 2.735 (0.608)

Number of months tax filed June–Nov 2021 3.665 3.640 3.668 (0.674)

Average amount filed June–Nov 2021 (000’s) 104.122 184.431 95.294 (0.328)

Service sector: Construction 0.564 0.564 0.564 (0.968)

Service sector: Consultancy Services 0.032 0.037 0.032 (0.278)

Service sector: Hospitality 0.087 0.091 0.086 (0.467)

Service sector: Transportation 0.083 0.076 0.083 (0.303)

Service sector: Agents 0.031 0.033 0.031 (0.634)

Service sector: Withholding agent 0.042 0.040 0.042 (0.741)

Dummy: Based in provincial capital (Peshawar) 0.223 0.229 0.223 (0.542)

p-value (F-test) of joint significance 0.123

Observations 18,087 1,808 16,279

Note: This table provides sample means for variables mentioned in each row. Column 1 provides mean values for the
total sample, column 2 provides the mean for control (‘BM + BM’) group, and column 3 provides the mean for all other
SMS + no SMS groups introduced in the experiment. Column 4 provides p-value from a t-test on differences across con-
trol and treatment means. p-value from a F-test of joint significance is reported on the second last row. Gender and years
since registration are missing for 47 and 42 participants, respectively. Average amount filed is calculated on a sub-sample
of 13,036 participants who filed taxes in the relevant period.

yit is an outcome variable for individual i registered with KPRA, T1i–T8i are binary
variables capturing exposure to treatments 1–8 described in Table 1, NoSMS is a
dummy variable capturing exposure to the ‘No SMS’ group. In the appendix, we show
robustness of this analysis when we include sector and region fixed effects, and with
error clustered at the individual level. The main hypothesis we propose to test is
that exposure to the treatments and not receiving SMS messages has no differential
impact on compliance relative to the compliance in the control, BM + BM, group;
i.e., H0: 𝛽k = 0; k = 1, 2, …, 9. We will measure an intent-to-treat effect, as we do
not have data on the delivery or open rates of the SMS messages. This limitation
is a practical constraint in the field, given the phone numbers were collected at the
time of registration and are updated only when taxpayers provide new information.
We acknowledge that the unavailability of delivery or open rates may bias the over-
all results observed. For instance, if a significant proportion of SMS messages were
never opened, the observed treatment effect could be an underestimation of the true
effects.

KPRA collects data on the date that tax returns are filed and the amount of any
return filed by all registered service providers. The primary objective, as stated by
KPRA, is to encourage taxpayers to file their returns at all, rather than strictly by the
specified dates. This approach also aligns with the expectation of the study partici-
pants who, under status quo, do not anticipate having to adhere to strict, date-based
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deadlines for filing returns. Correspondingly, our main outcome is in the likelihood
of filing within the five months that KPRA typically waits before considering further
action.

Our data tracks filing behaviour for a period of five months that the monthly tax
returns are due. We estimate the impact of the intervention on three outcomes:

i. The average likelihood of filing monthly tax returns for the period
June–November 2022, within the study observation period of 150 days
past the due date (15th of the month).

ii. The delay in filing taxes. This is a continuous variable that measures the days
past the due date that tax returns are filed and is only measured for those who
file taxes.14

iii. The amount of tax filed. This outcome is the amount of tax filed for
June–November 2022 and is only measured for those who file taxes.15

We expect the interventions may have differential impact over time. Specifically, that
the new SMS messages may be most effective in the earlier months, when they are
novel; and that the impact may reduce over time. To test for this, we test for treat-
ment effects on delay (outcome ii) for eachmonth.16 Literature suggests that the impact
of treatments may vary depending on the type of taxpayer, such as the size of the
firm or income (Mascagni and Nell, 2022), history of being monitored (Ortega and
Sanguinetti, 2013), history of evasion and voluntary filing (Dwenger et al., 2016).
Moreover, recent evidence indicates that non-specific threats inmessages, such as those
related to LA and AC, work by prompting recipients to anticipate likely consequences.
The expected consequences of non-filing are likely to differ among taxpayers, con-
sidering factors such as their experience with KPRA, potential revenue loss from tax
payments, or expected penalties for non-filing.

In the next section, we investigate whether the treatment effects vary based on the
service providers’ compliance history, measured by the duration of voluntary registra-
tion with KPRA, corporate vs non-corporate status, and the amount of the tax return
filed in the year prior to the study available in the administrative data. We re-estimate
equation (1) for these sub-samples and examine the equality of predicted outcomes
across these sub-samples.

To correct for multiple hypothesis testing, we calculate Holm–Bonferroni adjusted
p-values (Westfall and Young, 1993; Jones et al., 2019). The significance of unadjusted
p-values is denoted by *, ** and *** for 10%, 5% and 1% levels, respectively, while
adjusted p-values are denoted by A, AA, AAA for 10%, 5% and 1%, respectively.

14Note, we have administrative data on filing (days delay and amount) for up to 150 days after themonthly
due date. That is, our data does not allow us to test for delays beyond 150 days or for amounts filed after
150 days of the due date.

15This is a secondary outcome. KPRA expands substantial effort for timely tax filing but does not focus on
ensuring accuracy in the amount filed.The interventionswere designedwith the intent to enhance likelihood
of filing, not accuracy in the amount filed.

16Pooled analysis is available in the appendix (Tables A4 and A5).
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Results
This section presents the results of our empirical analysis for the outcomes specified in
the previous section, as well as the heterogeneity in treatment effects based on taxpayer
behaviour at BM. For each result discussed below, we compare the new intervention
text message combinations with the BM messaging (the status quo group). We sum-
marise these results in the graphs presented below. The corresponding tables, from
which the figures are constructed, are in the appendix. All the results presented here
are robust to the inclusion of taxpayer controls, such as an indicator for the time since
the taxpayer has been registered with KPRA and whether they represent a corporate
entity, as well as sector and provincial region fixed effects (see Table 3 in themain text –
Table A5 in the appendix).

Likelihood of filing
We tested if respondents in the intervention groups were more likely to file monthly
returns compared to the control, i.e., the BM + BM messages group. Results are pro-
vided in Table 3, column 1. Figure B2 in the appendix plots the predicted likelihood
of filing monthly tax observed 150 days after the due date of each month. The control
group (BM + BM) shows an average likelihood of filing monthly tax at 67.5%, which
slightly decreases in all treatments except for the LA reminder and active warningmes-
sage. In the latter treatment, the compliance or filing rate is 69.0%, a difference that is
not statistically significant compared to the rate in the control text message group. No
difference is statistically significant after adjusting for multiple hypotheses testing.

It is worth noting that the group that does not receive any SMS reminders or warn-
ings does not exhibit a significantly lower compliance rate than any of the other groups,
except for the LA + AC group. The p-value for the statistical difference in compliance
rate between the LA+ACgroup and the no SMS group is 0.077, indicating significance
at the 10% level. However, this result should be interpretedwith caution, as it is not con-
sistently supported by other outcome measures (discussed next). Overall, these results
suggest that the continued use of text reminders and warnings in this context may have
limited and insignificant impact on enhancing the filing behaviour of taxpayers.

There are several potential explanations for the overall insignificant impact. First,
literature suggests multiple reasons for low compliance rates in response to non-
personalized communication. Compliance may be higher if the message is person-
alised, accompanied by an in-person visit or notification, or supported by third-party
data verification (Brockmeyer et al., 2019; Boning et al., 2020; Ortega and Scartascini,
2020). Second, KPRA does not initiate audit or enforcement procedures if taxes are
not filed by the 18th of the month and enforcement, when it occurs, is not automatic
or rule-based. The experience of this general lack of strict enforcement may lead tax-
payers to disregard the messages. Additionally, during the COVID-19 pandemic and
the post-pandemic period, KPRA implemented several measures to alleviate the tax
burden on service providers, including extending filing deadlines that may have set
a precedent for flexibility in tax compliance. Finally, as noted earlier, there is a possi-
bility that the frequently sent messages were not read, leading to a lack of significant
differences between different groups, e.g. the BM messaging and no SMS groups.
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Table 3. Impact on likelihood of filing and amount filed

(3) (4)
(1) (2) Total amount filed Total amount filed

Likelihood of filing Likelihood of filing (PKR 000’s) (PKR 000’s)

BM + LA −1.309 −0.455 −145.627 −25.05

(1.461) (1.377) (1296.548) (1284.923)

BM + AC −1.134 −1.133 −894.094 −810.261

(1.451) (1.381) (1015.718) (1012.903)

EQ + BM −1.272 0.121 −872.556 −843.252

(1.457) (1.365) (1014.66) (1025.059)

EQ + LA −2.027 −2.408 −875.003 −862.045

(1.460) (1.389)* (1011.813) (1007.057)

EQ + AC −1.189 −0.533 −819.509 −810.903

(1.461) (1.377) (1017.011) (1032.985)

LA + BM −1.456 −1.568 −141.895 5.646

(1.461) (1.384) (1406.083) (1406.983)

LA + LA −2.368 −1.372 −1013.595 −971.071

(1.468) (1.383) (1010.468) (1012.41)

LA + AC 1.483 1.903 −452.233 −521.409

(1.443) (1.364) (1056.36) (1077.013)

NO SMS −1.078 −0.691 −575.949 −570.344

(1.451) (1.383) (1065.973) (1079.355)

Controls No Yes No Yes

F.E. No Yes No Yes

Mean (control) 67.542 67.542 1308.943 1308.943

Observations 18087 17823 13435 13303

Note: The table summarizes OLS estimation of equation 1 for outcomesmentioned in column headers. Columns (1) and (2)
present results on the predicted probability of filing within five months of the due date for each group. Predicted values
from column 1 are plotted in Figure B2 in the appendix. Columns (3) and (4) present results on the predicted amount (PKR
000’s) filed within five months of the due date for each group. Data on location is missing for 240 participants, and time
since registration is missing for another 24 participants. This explains why the sample size in columns 2 and 4 are lower
than in columns 1 and 3. Predicted values from column 3 are plotted in Figure B3 in the appendix. BM refers to baseline,
LA refers to loss aversion message, EQ refers to the equivalent reciprocity message and AC is the active choice message.
Reminder messages are labelled first, warning messages type are reported second in the form reminder type + warning
type. Controls include indicators for whether the taxpayer represents a corporation and the time since they registeredwith
KPRA. Fixed effects (F.E.) include region and sector fixed effects. ‘Mean (control)’ is themean outcome value for the control
(BM + BM) group. Errors are clustered at the individual level.
*p< 0.1.

Monthly delay in filing taxes
We examine whether the new behavioural text messages perform differently from the
BMmessages in reducing the delay in filing for eachmonth. Specifically, we investigate
whether the delay in days for filing taxes is statistically different for individuals in the
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Figure 2. Days delay in filing (past due date) for each month, June–November 2022.
Note: The graph plots predicted (days) delay past the due date in filing taxes, estimated using the ‘margins’ command
andanOLS regressionof daysdelay variableonbinary indicators for the treatmentmessage type (including thenoSMS
group) with errors clustered at the individual level. Regression results are provided in appendix Table A4. Each panel
represents results of a regression ondelay in filing for themonth specified on the bottom. The ‘BM+BM’ (control)mes-
sage group is the base group. Vertical lines represent 95%confidence intervals from tests of statistical significance, i.e.,
differenceof each group’s predicted values fromzero. Stars denote statistical significanceof the differenceof predicted
values of specified intervention group from the predicted values for the control (BM+ BM) group. ** p<0.05; * p<0.1.

new message groups than in the baseline (BM + BM) group. The results are presented
in Figure 2.

In the first month of the experiment (June 2022 in Figure 2, top left corner panel),
two combinations of LA messages reduce the filing delay by approximately four
days each. The first combination consists of the BM reminder message in combination
with a LA warning message, while the second combination includes the LA reminder
message combined with the AC warning message. These results suggest that nudging
taxpayers to consider the financial and legal consequences of not paying on time can
effectively reduce the filing delay. A reduction of four days is meaningful as it signifies
a shift for individuals who typically pay after the 18th of the month (the last allowable
date for filing before KPRA can take action) to start paying on time on the 15th of the
month, as intended by the tax authority. However, these effects are transient and disap-
pear in subsequent months, and do not remain significant after correcting for multiple
hypothesis testing.

Amount filed
Next, we restrict the sample each month to registered taxpayers who file monthly
returns (whether on time or with a delay), and test if the behavioural messaging
impacted the amount compared to the group receiving BM messages. We found that
the total amount filed by each new treatment group was lower than the amount
filed under the control group’s combination of baseline messages (BM + BM).
However, none of these differences are statistically significant, including for the
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group that received no messages at all. Figure B3 in the appendix summarises these
results.

The sub-sample of respondents who file during the study period are likely to be
different from respondents who never file. Indeed, the never filers are also less likely to
have filed taxes in the past (same period last year), are more likely to be corporations
and less likely to be in the construction industry. Table A3 in the appendix describes
the sample of respondents who file and never file in the study period. Results are robust
to the inclusion of controls for BM characteristics, and region and sector fixed effects
(column4 inTable 3).However, because the sub-sample of filers is likely to be a selected
sample, and due to the reduced statistical power and large variance in the outcome
measure, precision of our analysis is reduced. We interpret these effects with caution.

Heterogeneity analysis
Though the differences between the new and BMSMS combinations are not significant
on average, we test if certain sub-groups of taxpayers were more (or less) amenable to
change in response to certain messages. Specifically, we explore if results vary by the
quality of compliance. We exploit three characteristics in administrative data.

First, we examined the length of time that service providers had been registeredwith
the provincial revenue authority. Since registration is voluntary and entering the tax net
is generally met with reluctance, early registration can serve as a proxy for relatively
higher compliance with the sales tax regime. This group can be considered as having
high habit formation, with older taxpayers more likely to exhibit consistent tax filing
behaviour.

Second, we consider corporate and non-corporate entities. Corporations, by virtue
of their formal structure and regulatory requirements, may exhibit different compli-
ance behaviours compared to non-corporate entities.

Third, we considered the fact that a significant proportion of the sample did not file
taxes at all, and among those who did, the median taxpayer filed either zero returns or
‘null’ returns.The subset of taxpayerswho filed positive and relatively larger amounts of
tax returns, on average, can be regarded asmore compliant taxpayers. Note, the amount
of tax filed in the past is an imperfect proxy of taxpayer quality. The average amount
filed may not accurately represent the actual economic activity (Waseem, 2023), and
those whole file a non-zero amount are likely to be a select sub-sample. Nevertheless,
despite this limitation, we believe that analysing these sub-samples will still provide
valuable insights into the characteristics of taxpayers who pay attention to messages
emphasising the social, financial, and legal consequences of non-filing.

The three groups of taxpayers can be regarded as having more at stake, not only in
financial terms but also in relation to their reputation and established connections with
state authorities. Reputations and networks could be jeopardised if the state follows
through on the threats mentioned in the LA and AC messages.

Early vs recent registration
The median service provider in our sample has been registered with KPRA for
2.5 years. We carry out a median split, dividing the sample into two sub-groups:
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‘early’ service providers who have been registered for equal or longer than the sam-
ple median of 2.5 years (or 30 months) and ‘recent’ service providers who have
been registered for less than 2.5 months.17 We re-estimate equation (1) for the two
sub-samples.

Results for the likelihood of filing tax within the 150-day window of the due date
are provided in Fig B3a in the appendix. Note, there is no significant difference in the
likelihood of filing of early and more recent registered service providers in the sta-
tus quo group that receives the BM reminder and warning messages (BM + BM).
However, likelihood of filing among taxpayers who registered relatively early, shown
in the black solid line, is significantly higher than those who have recently registered
for all other message combinations, including the group that has not received any text
messages. Except for the difference in one group (BM + LA), the significant differences
in treatment effects across sub-samples remain statistically significant after correcting
for multiple hypothesis testing.

Among those who registered early, the new SMS combinations and the no SMS
group have a higher probability of filing than the control group but this difference is
statistically insignificant for all groups except the LA + AC group. Service providers
who received the LA reminder and ACwarningmessage combination are 5 percentage
points more likely to file returns than the early registered taxpayers who receive the
BM + BM messages. This difference is significant at the 5% level (p = 0.015).

Interestingly, several message campaigns exhibited a decrease in compliance within
the recent registration subgroup. The combinations of BM messages with AC and LA,
along with combinations of EQ remindermessages with either LA or AC, as well as not
receiving any messages (no SMS), reduced the likelihood of filing from 67.3% in the
control (BM + BM) group to 61.2–63.7% in these groups. The combination of LA and
AC messages continued to be of interest: recently registered taxpayers who received
this combination of messages were not significantly less likely to file returns during the
sample period compared to the BM group. The difference was small (1.7% points) and
statistically insignificant (p = 0.392).

These trends are in line with the trends seen in the day’s delay: service providers
who registered earlier have, on average, fewer delays in filing tax across control and
intervention groups (Appendix Figure B5). However, the difference in delay in filing
for the BM + BM group and the other messages as well as the no SMS groups are never
statistically significant.18

17Note, we do not have data on how long the service provider has been in service, and use the time
registered only as a proxy of quality of taxpayer and relationship with KPRA.

18Several statistically significant effects on days delay each month survive correction for multiple hypoth-
esis testing. Results are robust to the exclusion of null filers, on a balanced sample of non-null filers (Figures
B9 and B10).We lose considerable statistical power in limiting our sample to this balanced panel of non-null
filers andwhile the results are qualitatively similar, the differences are often statistically insignificant.We also
find that compared to the service providers who registered earlier, the amount filed by themore recent cohort
are always lower, nearly zero. Appendix Figure B8 summarises these results. There are no statistically signifi-
cant treatment effects when we compare the amount filed by the BM + BM group and all other intervention
groups within each sub-group (early vs recent) of filers. Given that the interventions were designed keeping
probability of filing in mind, interventions having no impact on the amount of tax filed are not unexpected.
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Overall, these results indicate that the new messages had an impact on improv-
ing the filing behaviour of the more ‘compliant’ taxpayers, but it was a limited one.
Specifically, the likelihood of filing was statistically higher for the LA reminder and
AC warning message combination compared to the control group.

Corporations vs non-corporate entities
Our analysis shows that corporations are slightly less likely to file on time compared
to non-corporate entities but this difference is statistically significant only for groups
involving EQ reminders (specifically, EQ + BM and EQ + AC in Figure B4, panel
b). When examining the filing delay per month, the behaviour is very similar across
both sub-groups (Figure B6). This suggests that the organisational structure may have
influenced the immediate responsiveness to specific types of reminders, but the long-
term filing behaviour remains relatively consistent across these groups.

Large vs small filers
We consider the tax filed in June 2021–May 2022, before the experiment was imple-
mented. A little under one-fifth of the sample (or 3486 registered service providers)
had filed non-zero returns in at least one of the months during this period. We use
the median amount of total tax filed (PKR 141,828 or USD PPP 3,216) to split the
sample into small and large tax filers. We rerun the analysis for the sub-sample of
median-and-above and below-median amount filers.

We find that the large-tax filers are more likely to file than small tax-filers, and this
difference is always significant for all but the control, BM + BM, group (Figure B4c).
Among the sub-group of high tax filers, the difference in likelihood of filing for the
LA + AC group is higher relative to the BM + BM group by 3 percentage points and
statistically significant (p = 0.047). This suggests that the LA + AC intervention may
be effective in improving compliance among those who have historically filed a high
amount.Thosewho previously filed a higher amount, also filewith less delay than those
who file a low amount, though this difference is not consistently large or statistically
significant (Figure B7).

The analysis suggests that the subgroup of high-service providers is potentiallymore
responsive tomessages that emphasise financial and legal penalties, and as expected, we
observe their reaction to such warningmessages. However, these results do not survive
multiple hypothesis testing correction, indicating that the effects are not robust. It is
also important to note that this analysis is based on a selected and smaller sub-sample
of study participants and is to be interpreted with caution.

Conclusion
Dealing with tax compliance can be challenging when tax authorities rely on voluntary
registration and self-reported information. Traditional approaches focus on economic
incentives, detection likelihood and penalties. However, recent findings suggest that
non-specific penalty messages can be as effective as specific messages (Floyd et al.,
2022).
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In this study, we conducted a randomised controlled trial to estimate the impact of
SMS interventions on sales tax return filing. From July toDecember 2022, we randomly
assigned 18,087 registered service providers to 10 groups as part of a 3 × 3 design: three
monthly reminder messages (status quo saliency, moral suasion, and hinting at finan-
cial penalties and deactivation) and three warning messages if returns were not filed
(status quo saliency, suggesting financial penalties and deactivation, and highlighting
legal consequences). One group received no messages, serving as the control group.

Over a 150-day period after each month’s due date, the new intervention messages
did not improve filing rates compared to the status quo messaging on average. The no
message group did not experience a decline in filing behaviour. However, sub-sample
analysis revealed heterogeneity. Among early registrants, the combination of reminders
hinting at financial penalties and deactivation (LA) with warning messages highlight-
ing legal repercussions (AC) significantly improved filing rates compared to status quo
messages. However, among recent registrants, the interventions worsened filing likeli-
hood, except for the combination of LA reminder and AC warning, which showed no
difference from the status quo group. These findings suggest certain groups of taxpay-
ers may bemore ‘receptive’ than others, e.g., those who have a longer history of dealing
with the state authorities or could have financial or reputational costs from state action.

The study contributes to literature in three key ways. One, instead of relying on
infrequent contact and allowing lags between the receiving reminders and due dates,
the designmakes use of frequentmessages sent out close to relevant dates to encourage
follow through.

Second, the study setting is similar to many developing world contexts, with low
compliance and high tax evasion rates. For Pakistan, in particular, this study repre-
sents the first field experiment exploring the impact of a low-cost intervention on tax
compliance.

Third, the factorial design provides a clean test of whether SMS interventions work
and the combination of messages that may be most effective in such settings. In this
study, it was a combination ofmessages thatmade salient the possibility of financial and
legal repercussions without specifying the extent of penalty and enforcement that was
most effective for particularly receptive taxpayers. The study highlights that periodic
messaging from the tax authority may not significantly change compliance behaviour
on average. After initial tax filing requirements are acknowledged, less frequent mes-
saging might be adequate, aligning with findings that deadline reminders often show
null effects on tax filing compliance. Documenting null effects is useful for KPRA and
the broader behavioural science literature. They highlight the importance of context in
determining the effectiveness of interventions. Subtle nudges, even if they are low-cost
and easy to implement, may not always work as intended. In some cases, they can sig-
nal to taxpayers that enforcement is not strict, potentially undermining the intended
compliance behaviour. Recent studies indicate that messaging about compliance issues
can backfire by reducing confidence in enforcement and encouraging negative atti-
tudes toward authorities. In other cases, threats of punishment that are vague in nature,
rather than those that specify the likelihood and extent of penalties may be more effec-
tive (Floyd et al., 2022). These insights are valuable for designing future interventions
and understanding the nuances of taxpayer behaviour (Cheesman and Peiffer, 2024).
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We cannot comment on the effects persisting for periods longer than the months
observed in our analysis, or if the impacts of the new intervention messages will taper
offwhen the service providers don’t find themessages to be novel or credible. Literature
suggests that the impact of any soft-touch intervention may be higher if they are
provided in a setting where credibility of the information is high (Carrillo et al., 2017;
Brockmeyer et al., 2019; Eerola et al., 2020). Future research could explore if com-
plementary interventions, such as personal follow up visits, could lead to sustained
improvement in filing behaviour over time.

Supplementary material. To view supplementary material for this article, please visit https://doi.org/10.
1017/bpp.2024.61.
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